The nonintegrability of the nonlinear field equation vrli = v3 is studied with the help of the Painlev6 test. The condition at the resonance is discussed in detail. Particluar solutions are given.
N holomorphic functions U of complex variables. Let 4 be a holomorphic function such that 4 = 0 is not a characteristic hypersurface for the nonlinear partial differential equation. Take the generalized Laurent series U = Er==, ~, 4~ with m being a suitable positive integer, and insert it into the nonlinear partial differential equation. This gives a recursion relation between the expansion coefficients U, which are holomorphic functions of the independent variables. That the nonlinear partial differential equation passes the Painlevt test states that these recursion relations should be consistent, and that the generalized Laurent expansion contains the maximal number of arbitrary functions (counting 4 as one of them).
This means, in keeping with the Cauchy-Kowaleski theorem such as an expansion of the general solution must have as many arbitrary functions (which are certain of the U,) as the order of the system. One first determines all possible leading orders (i.e. m and uo) and then for each leading order one determines the resonances, i.e. the order of 4" at which the corresponding U, should be arbitrary. The arbitrariness must then be checked by solving the recursion for the U, to ensure that validity of the generalized Laurent expansion. If this is not the case the nonlinear partial differential equation does not pass the Painlev6 test.
It is well known that in one and more space dimensions polynomial field equations such as the nonlinear Klein- In the present paper we study the nonintegrability of eq. (1) in one space dimension with the help of the PainlevC test. For the sake of simplicity we assume that m = 0, introduce light-cone coordinates 5 = +(x -t ) , q = $(x + r) and put 3, = 1. Then we arrive at
(2) It is well known that eq. (1) [and therefore eq. (2)] can be derived from a Lagrangian density and Hamiltonian density [6]. As mentioned above eq. (2) is considered in the complex domain. For the sake of simplicity we do not change our notation.
We focus our attention on three points. First we investigate whether eq. (2) pass the PainlevC test. In particular we give the condition for the singular manifold at the resonance (see Ref.
[l] and references therein). This means we insert the expansion [ 11 and references therein) are the same. The Kowalewski exponent r2 = 4 is related to the Hamiltonian density [6] . Second we give the Lie symmetry vector fields of eq. (2) construct the similarity ansatz via the similarity variable s and perform group theoretical reduction of the partial differential equation (2) to ordinary differential equations. The connection of the similarity variables s with the condition on 4 at the resonance is discussed for each of the group theoretical reductions. Furthermore, the PainlevC test is performed for these ordinary differential equations. Finally we discuss the truncated expansion 
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We now consider the reduced singularity manifold
Then (be, = 0 and 4,,7 = 0. Equation (8) reduces to a condition on g(<) given by 3(g')zgy4) + 3(g')2(g(3))2 -24gyg")2g(3) + 20(g74 = 0,
where g' = dg/d5 and g(4) = d4g/dt4. For A = (In g')' eq.
(1 1) reduces to 
where the similarity variable, s is given by s = c , ( + c2q.
cI and c2 are constants. Inserting eq. (17) 
U J
_ -ds2 cI c2 Equation (1 8) passes the Painleve test. This is in agreement that 4(5, q) = c,q + c25 satisfies eq. (7). Equation (18) Here, too, the condition on q5 is different compared to the condition (9). Solutions can be constructed when we insert a solution of eq. (24d). The simplest case is vl = 0. Then from eqs. (25), (26) and (5) it follows that is a special solution to eq. (2). Whether solution (29) can be used to construct another solution with the help of the "Backlund transformation" (5) and the conditions (25) and (26) is not obvious since we have to prove that eq. (25) and eq. (26) are compatible.
